Abstract: Eggplant (Solanum melongena) is recognized as one of the most important members of the
Introduction
Brinjal (Solanum melongenaL., 2n=2x= 24.), also known as aubergine or eggplant, belongs to the family Solanaceae, but unlike most of the solanaceous crop species, it is endemic to the old world. Its progenitor is presumed to have been the African species S. incanum 1 , but its centre of domestication and genetic diversity lies in the Indo-Burma region, where it has been grown for at least 1,500 years 2 . The production of brinjal is highly concentrated, in five countries, namely China, India, Egypt, Iran and Turkey with 90 percent of output coming from them. India is the second (25%) largest producer of brinjal in the world (Annonymous, 2014) . Eggplant is the third most important solanaceous crop worldwide after potato and tomato [3] [4] . Evaluation of genetic resources is crucial for breeders to develop new cultivars or for further improvement of the existing ones in response to changes in consumer demand. Molecular markers have enormous potential to explore genetic diversity by detecting polymorphisms, and are useful tools for breeding, genotype identification, and determination of genome organization and evolution in plants 5 . Microsatellites (SSR) markers are a popular source of genetic markers owing to their high reproducibility, multi-allelic nature, co-dominant inheritance, abundance, and wide genome coverage. High level of polymorphism makes SSR an ideal marker for mapping and diversity studies, fingerprinting and population genetics (Nunome et al., 2003) 6 . A number of SSR markers have been identified in Solanaceae, (eggplant inclusive) (Bindler et al., 2007) 7 . Shorter SSR motifs and longer SSRs tended to be associated with a greater number of alleles. Several workers have contributed to the characterization of the largest genus of Solanaceae family (Bohs, 1999) 8 . Few studies had been performed to determine genetic diversity of eggplant using random amplified polymorphic DNA (RAPD) (Nunome et ). In HRM experiments, the target sequence is amplified by PCR in the presence of a saturating fluorescent dye (e.g. LCGreen®, EvaGreen®). HRM dye fluoresces strongly only when bound to dsDNA. This change of fluorescence during an experiment can be used both to measure the increase in DNA concentration during PCR amplification and, subsequently, to measure temperature-induced DNA dissociation during high resolution melting. After PCR in the presence of the dsDNA-binding fluorescent dye, amplifications are briefly denatured and then rapidly reannealed. If the DNA sample is heterozygous, perfectly matched hybrids (homoduplexes) and mismatched hybrids (heteroduplexes) are formed. When the temperature is slowly increased again, the dsDNA begins to melt, and the shapes of melting curves are significantly different based on the G-C content, length and sequence of the fragments (Herrmannet al., 2006) 18 . In fact, the HRM technique is so sensitive that it can even detect single base variations between homozygous samples. SSR-HRM method has the advantages of high efficiency and high accuracy, advantages of high efficiency and high accuracy, which has been successfully used for variety identification of grape and olive ( 
II.
Materials and methods
Plant material
Leaf sample of commercial hybrid (555×RJ) and their parental lines (Table 1 ) used in this study were acquired from Aditya Seeds Pvt Ltd, Raipur. Fresh young leaves from all plants were collected for DNA extraction.
DNA extraction
Genomic DNA was isolated according to a modified CTAB method (Zhu et al., 2010) 23 .
The concentration and quality of the obtained genomic DNA samples were estimated by measuring O.D. at 260/280 nm in UV spectrophotometer. Finally, all the genomic DNA samples were diluted to a final concentration of 40ng/μl with 1X TE buffer (10mM Tris-HCL; pH 8.0; 1mM EDTA). Intactness of genomic DNA was checked by agarose gel electrophoresis. DNA samples were stored at -20ºC for further use.
SSR-PCR amplification and agarose gel electrophoresis analysis
SSR amplification was conducted in a 20μl volume containing 40 ng of genomic DNA, 10X buffer,1 U Taq DNA polymerase, 1.5mM MgCl 2 , 2.5mM dNTPs, 3pmol forward and 3pmol reverse primer. The PCR protocol consisted of an initial denaturation at 94ºC for 5 min, followed by 35 cycles of 94ºC for 20 sec, annealing for 30 sec at 58ºC, 72ºC for 1 min and final extension step of 72ºC for 5 min. The amplification reaction was carried out in thermo cycler (Applied Biosystems). The PCR products were analysed on 2% agarose gel along with 100bp molecular weight marker and photographed under UV light using Bio-Rad gel documentation system.
SSR-HRM (Simple sequence repeat-high resolution melting curve) analysis
SSR-HRM amplification was conducted in a 20μl volume containing 20 ng of genomic DNA, 10X buffer, 1 U Taq DNA polymerase, 1.5mM MgCl 2 , 2.5mM dNTPs, 3pmol forward, 3pmol reverse primer, 20X EvaGreen dye (Invitrogen) and made up to 20μl with deionized water. The HRM amplification reaction procedure and melting analysis were performed as follows: 5min initial denaturation at 95ºC followed by 40 cycles of denaturation at 95ºC for 20 sec, annealing at 58ºC for 30 sec and extension at 72ºC for 1min. The amplification procedure was immediately followed by the high resolution melting steps: 90ºC for 2 min and then the temperature was raised to 79ºC to 83ºC, raised by 0.2º each step and wait for 3 sec for each step afterwards. The HRM curve was acquired and analysed on the AriaMX real time PCR system (Agilent technologies). After the verification of amplification curves and the presence of a specific melting peak for the microsatellite amplification, the melting curve stage was analysed.
III. Results

SSR fragments analysis by agarose gel electrophoresis
Microsatellite markers were used for identification of brinjal hybrid 555×RJ and it's parents 555 (female) and RJ (male) shown in (Table 1) . 48 SSR primer paires were initially screened against hybrid 555×RJ and it's parental lines. All of the primer pairs had good amplification. Out of 48 microsatellite primers, 6 pairs i.e. P162, P647, P451, P22, P83, P36, were scorable on agarose gel and showed polymorphism in parents ( Table  2) . Out of these P22 (Forward5' GGCGATACCATTGATGAACC 3' Reverse5' TTCCTGCTAGCAT CCTTCGT3') were used to identify the hybrid 555×RJ and it's parents. Primer P22 amplified two repeats of different lengths, out of which a repeats of 180bp was 555(female) specific and a repeat of 190bp was RJ (male) specific, were amplified in hybrid 555×RJ (fig 1) . Micosatellite analysis has been successfully employed for parentage verification, hybrid identification, cultivar characterization and purity testing in other crop plants [24] [25] [26] . In the present study, microsatellite primer P22 strongly supports the hybridity.
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SSR fragments analysis by high resolution melting curve analysis (SSR-HRM)
Based on the results of agarose gel electrophoresis primer P22 were selected for high resolution melting curve analysis of hybrid 555×RJ and it's parental lines. Materials having different amplification fragments were able to be identified by the shape of melting curves, which is the principle of HRM analysis. Significantly different curves were achieved based on the different amplifications of brinjal hybrid and it's parental lines (fig 2) . Brinjal hybrid (555×RJ) had two amplification fragments, (Red curves, and amplification sizes 180:190 bp). However, it's female line (555) had one amplification fragment, (Green curves, amplification size 180 bp) ,and male line (RJ) also had only one amplification fragment (Blue curves, amplification size 190bp). As the results, hybrid (555×RJ) and it's parental lines had significantly different curves, which could be used for hybrid purity. The present study indicates that Microsatellites banding and curve patterns of the parents compared with it's hybrid is able to clearly recognize the true hybrid and it's profile.
IV. Discussion
Agarose gel electrophoresis was traditional method to analyze SSR fragments. In this study agarose gel electrophoresis was selected for initial analysis of the amplifications because of it's simple and affordable technology. The agarose gel electrophoresis results showed that SSR molecular markers were valuable for genetic analysis of brinjal because of it's high polymorphism. Based on the agarose gel electrophoresis results SSR primer, P22 which produce stable, distinct and polymorphic amplification was selected for high resolution melting curve analysis to compare their efficiency in seed purity analysis. However, high resolution melting curve analysis technique showed a potential application for plant genotyping. Compared with agarose gel electrophoresis, high resolution melting curve analysis have the advantages of high accuracy, high-throughout, high efficiency, and no-touch of toxic reagents. High resolution melting curve analysis was able to distinct the differences in G-C content. The result of high resolution melting curve analysis was showed with significantly different curves based on different amplifications.
V.
Figures and Tables Table 2 . Sequences of SSR primer pairs used in this study which shows polymorphism in parental lines.
Primer Name Forward Primer (5'-3') Reverse Primer (5'-3')  P162  GGACCGTTCAGGAGGTTACA  GCCATCATTCAACAAAACCGAAT  P647  CGGATTCGGTTGAGTCGATA  GTGCTTTGGTTCGGTCTTTC  P451  TGCATTGGTGGGCTAACATA  GCTCTTGACACAACCCCAAT  P22  GGCGATACCATTGATGAACC  TTCCTGCTAGCATCCTTCGT  P83  AAAGGCAGATTGCTGAAGGA  GATATGGCAGAGGCAATGCT  P36 TCACGTCCACCATCCAACTA GATCACGTGTGTGTGGGTTC 
VI. Conclusion
It is concluded from this study that it is possible to differentiate brinjal hybrid more accurately and efficiently from their parental lines using molecular markers. DNA markers are more accurate for determining hybrid seed purity. Hybrid purity was studied by agarose gel electrophoresis as well as high resolution melting curve analysis. Based on the result of this study, high resolution melting curve analysis is an efficient and potential method for genetic purity analysis of brinjal hybrid and their parental lines. Marker analysis will also result in considerable savings for the seed industry, as this technique may avoid the cost of storage for an entire season. 
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